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PCB-MOUNTED SWITCH 




This invention relates to switches for mounting on printed circuit boards, and more 
particularly, but not exclusively, to switches designed as coaxial connectors for radio 
frequency signals. 

Coaxial conutiectors are well known for connecting coaxial cables to electrical equipment. For 
example, GB 23071 13 describes a coaxial connector which enables an external aerial to be 
connected to a mobile telephone. The connector effectively comprises a switch having first 
and second contacts which include portions for connection to the printed circuit board. A 
moveable beam extends between the first and second contacts, the beam being biased into a 
position in which it coimects together electrically the two contacts. One of the contacts is 
coupled to receiving and transmitting circuitry, and the other contact is connected to an 
internal aerial. The connector comprises a housing having an opening in one face which gives 
access to a contact portion of the beam. A pressure applied by a coaxial plug connector to the 
contact portion of the beam moves the beam so as to break the electrical contact between the 
transmitting and receiving circuitry and the iiitemal aerial, and instead to couple an external 
aerial to the receiving and transmitting circuitry. 

The coaxial connector plug, which is associated with the extemal aerial, has a projecting part 
to enter the opening of the housing and to make contact with the beam, so that the beam may 
be displaced by insertion of the coaxial plug connector. 

One problem with existing designs of this type is that the nominal displacement of the beam 
must be sufficient to ensure adequate separation of the contact made by the beam, even if there 
are differences in the dimensions of the projecting part of the plug coimector or the switch 
itself, for example resulting firom manufacturing tolerances. Therefore, the required 
displacement of the beam between the two contact positions can result in premature failure of 
the material of the beam as a result of the repeated bending stresses applied to portions of the 
beam. This requires the dimensions of the beam to be enlarged. 



According to the present invention, there is provided a switch arrangement coinpiising a 



switch for mounting on a printed circuit board and an adapter for actuating the switch, wherein 
the switch comprises: 

a housing having an opening in one face; 

first and second contacts including portions for connection to the board; 

a moveable beam extending between the first and second contacts, the beam being 
biased into a position in which it connects together electrically the two contacts; 

wherein the switch mounted on the printed circuit board defines a stop for limiting the 
movement of the beam, and wherein the adapter comprises a sprung contact for causing 
movement of the beam and for making electrical contact with the beam. 

This arrangement enables the required movement of the beam to be reduced, and allows 
tolerances to be taken up in the adapter, specifically by providing a spring loaded adapter 
contact. The beam is subject to reduced stress which allows miniaturisation, increased 
manufacturing tolerances and/or the use of lower tensile materials. 

The adapter is designed to engage with the switch with predetermined relative positions of the 
switch and adapter. For example, they may clip together, or else may be brought together in a 
fixed positional way when components carrying the switch and adapter are mated together. 

The adapter may comprise a coaxial connector, wherein when the coiaxial connector is received 
by the switch a central connector of the coaxial connector electrically contacts one of the first 
and second contacts through the beam, and the first and second contacts are disconnected from 
each other. 

The beam is preferably integral with one of tlie first and second contacts. For example, the 
beam may comprise a furst substantially flat portion and a second portion extending 
downwardly towards the printed circuit board from the first portion. The movement of the 
beam can then be limited by the distance between the second portion and'the stop. The beam 
and its integral contact can be stamped from a single piece. 

When the switch is moimted on a printed circuit board, the stop can be defined by an area of 
the printed circuit board. This reduces to a minimum the overall height of the switch. 



However, the stop can be defined by a portion of the switch. 

The invention also provides electrical equipment having a switch arrangement of the invention 
provided in the path between an integral aerial of the equipment and a transmitter/receiver 
circuit, and being provided for disconnecting the integral aerial when the adapter of a 
substitute aerial is introduced and thereby to connect the substitute aerial to the 
transmitter/receiver circuit. The equipment may be a mobile phone and the adapter may be a 
docking station for the mobile phone. 

According to another aspect of the invention, there is provided a switch for mounting on a 

printed circuit board comprising: 

a housing having an opening in one face; 

first and second contacts including portions for connection to the board; - 
a moveable beam extending between the first and second contacts, the beam being 

biased into a position in which it connects together electrically the two contacts; 

wherein with the switch mounted on the printed circuit, a stop is define d by the printed 

circuit board for limiting the movement of the beam. r 



The invention will now be described by way of example, with reference to and as shown in the 
accompanying drawings in which: 

Figure 1 shows a known coaxial connector assembly for explaining the basic function 
of the component; 

Figure 2 shows a cross section of a switch arrangement of the invention, with the 
adapter away from the switch; and 

Figure 3 shows a cross section of a switch arrangement of the invention, with the 
adapter engaged with the switch; 

Figure 4 shows the design of the contacts in more detail; and 

Figure 5 shows a mobile telephone and docking station (or test equipment) using a 
connector arrangement of the invention. 

Figure 1 shows a known connector assembly. The assembly comprises a switch part 10 and a 
coaxial adapter part 100 in the form of a connector plug. The switch part 10 is provided for 



coupling a first contact 12 to a second contact, not shown in Figure 1 , on the opposite side of 
the switch 10. The contacts 12 comprise a metal structure embedded or mounted in an 
insulating housing 1 6. A connecting beam extends between the first and second contacts. The 
contacts and the beam are mounted in an outer housing 20, one face of which is provided with 
a receiving region 24 including an opening 26. The coaxial adapter 100 is adapted to be 
received in the receiving region 24, in such a way as to displace the beam (not shown in Figure 
1) so as to break the connection between the first and second contacts. In such a case, 
electrical contact is made between one of the contacts and a central terminal of the coaxial 
adapter 100. 

The switch part 10 is adapted to be mounted on a printed circuit board, and in particular the 
contacts are arranged to be connected to tracks on the printed circuit board. 

The general operating principle of the coaxial connector assembly as described above is known 
in the art. This invention is concerned with the particular contact arrangement of the beam, 
and the coaxial adapter 100. 

Figure 2 shows the components of the switch arrangement of the invention, with the coaxial 
adapter 100 separated from the switch part 10. Where the same components are used in the 
assembly described with reference to Figure 1, the same reference numerals have been used. 

The beam 18 is shown in Figure 2, and extends between the first and second contacts 12, 14. 
The beam 18 effectively comprises part of the contact 14 and is formed from a single stamped 
item. The beam 1 8 is biased into a position in which it connects together electrically the two 
contacts 12,14. In the arrangement of Figure 2, the beam is biased upwardly by the elbow 30. 
The beam 18 has a first substantially flat portion 32, and a second portion 34 extending 
downwardly towards the printed circuit board 36 from the first portion 32. In this way, the 
downward movement of the beam 1 8 is limited by the distance between the second portion 34 
and the printed circuit board 36, which acts as a stop. 

This limited distance reduces the -stress in the contact beam. This enables it to^be made 
smaller whist still avoiding over- stressing. This switch can also be designed to have a lower 



height over the printed circuit board 36. 

The housing 20 may comprise a plastics insulating body 37 which retains the contacts 12, 14. 
A cap 38 defines a conducting surface which may be connected to a ground temiinal on the 
printed circuit board 36. 

Figure 3 shows the configuration of the switch 10 with the adapter 100 in position. The 
adapter 100 essentially comprises a coaxial coimector with a central inner contact 102 and an 
outer sleeve 104 which defines an outer contact. In the example shown, the outer sleeve 104 
has inward projections 1 06 which lock with corresponding recesses of the cap 38. In this way, 
the adapter can click into place over the switch. The coupling between the cap 38 and the 
outer sleeve 104 also results in the outer sleeve 104 being connected to ground. 

The central contact 102 is spring loaded and projects beyond an end face 1 10 of the adapter. 
With the adapter inserted as shown in Figure 3, the sprung central contact 102 is pressed 
against the beam 1 8 and thereby pushes the beam downwardly against the printed circuit 
board, acting as a stop. This breaks the electrical connection between the contacts 12,14, and 
instead creates electrical contact between the central contact 102 and the contact 1-4. 



The contact 1 02 is biased with a force greater than the force required to deflect the beam 1 8, so 
that the beam is initially deflected to the stop position, and any additional movement of the 
adapter 100 before it is clicked into place can then be taken up by the spring loading of the 
central contact 102. The spring loading mechanism is not shown in Figure 3, but it allows 
movement in the direction of arrow 112. For this purpose, the contact 102 is slidably received 
in a bore within an annular insulator 1 14 of the adapter. Electrical contact within the adapter 
to tlie central contact 102 can be made through a compression spring, although other spring- 
loaded pin arrangements will be apparent to those skilled in the art. 

The combination of the small displacement beam 18 and the spring loaded adapter contact 
enable manufacturing tolerances to be accommodated whilst enabling a reduction in size of the 
switch."" ... 



In use of the device showoi in Figures 2 and 3, the switch 1 0 is mounted on the printed circuit 
board 36, with downward facing parts of the first and second contacts 12, 14 being soldered to 
tracks of the printed circuit board. Alternatively, the switch 1 0 may be bonded to the printed 
circuit board using a conducting adhesive. A connection is also provided between the cap 38 
and a ground potential line on the printed circuit board. 

A preferred use of the coaxial connector assembly is for introducing radio frequency signals to 
a printed circuit board carrying receiving and transmitting circuitry. Thus, the switch 10 may 
be mounted on the printed circuit board of a mobile telephone. In tliis case, the first contact 12 
is coupled by the printed circuit board to receiving and transmitting circuitry, and the second 
contact 14 is coupled to an intemal antenna of the mobile telephone. In the absence of the 
coaxial adapter 100, the switch 10 couples these two components together. However, upon 
introduction of the adapter 100, the intemal aerial is disconnected from the receiving and 
transmitting circuitry, and instead an external aerial, which supphes signals to (or receives 
signals fi-om) the adapter 100, is cormected to the receiving and transmitting circuitry. 

For testing of the correct fimctioning of the switch 10, the adapter can be part of a component 
testing apparatus. The switch may be moimted on a test board for the purpose of testing, or of 
course it may be tested in the finished product when properly mounted on tiie printed circu^ 
board of the apparatus using the switch. 

Figure 4 shows in greater detail the design of the contacts 12, 14 shown m Figures 2 and 3. 
The contact 14 is integral with the beam 1 8, and the beam 1 8 has a first flat portion 32 in the 
shape of an aimulus, having a central opening 40. A second portion 34 extends downwardly 
(namely towards the printed circuit board) from the first portion 32. This second portion is 
formed from material which, in a flat blank, partially occupies the space of the opening 40. 
This blank is then stamped or pressed to form the contact 14 as shown. A lowest part of the 
second portion 34 is parallel with the first portion 32 and provides a contact face for the central 
comiector of the adapter. The movement of the beam is limited by the distance between the 
lowest part and the printed circuit board when the switch is mounted. 

Figure 5 shows schematically one application of the coaxial connector assembly of the 
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invention. The switch 10 is provided on the printed circuit board of a mobile telephone 200 
and a recessed opening 202 is provided for access to the switch 10. A docking station 210, 
acting as a cradle for the mobile phone 200, is provided with the adapter 100. When the 
mobile phone 200 is detached from the cradle 210 the switch 10 serves to connect the intemal 
5 aerial 204 to the receiving and transmitting circuitry, whereas when the mobile phone 200 is 
docked into the cradle 210 the receiving and transmitting circuitry is connected through the 
coaxial comiector of the adapter 100 to a substitute external aerial. Of course, additional 
connections may be provided for charging the battery of the mobile phone 200 or for 
transmitting other information to or from the mobile phone 200. 

10 

Although the construction described above is particularly suitable for the production of a 
switched RF connector, the coaxial connector assembly of the invention will be apphcable for 
various other applications, as will be apparent to those skilled in the art. 

15 In the example above, the stop for limiting movement of the beam is defined by the printed 
circuit board. Instead, the stop may be defined by a portion of the switch. Also, the stop may 
itself be a contact so that the deflection of the beam brings the beam into contact with another 
contact of the printed circuit board. 
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Claims 

1 . A switch arrangement comprising a switch for mounting on a printed circuit board and 
an adapter for actuating the switch, wherein the switch comprises: 
a housing having an opening in one face; 

first and second contacts including portions for connection to the board; - 
a moveable beam extending between the first and second contacts, the beam being 
biased into a position in which it connects together electrically the two contacts; 

wherein the switch mounted on the printed circuit board defines a stop for limiting the 
movement of the beam, and wherein the adapter comprises a sprung contact for causing 
movement of the beam and for making electrical contact with the beam. 

2. A switch arrangement as claimed in claim 1 , wherein the adapter comprises a coaxial 
connector, and wherein when the coaxial connector is received by the switch a central 
connector of the coaxial connector electrically contacts one of the first and second contacts 
through the beam, and the first and second contacts are disconnected fi-om each other. 

4. A switch arrangement as claimed in any preceding claim, wherein the beam is integral 
with one of the first and second contacts. 

5. A switch arrangement as claimed in claim 4, wherein the beam comprises a first 
substantially flat portion and a second portion extending downwardly towards the printed 
circuit board from the first portion, wherein the movement of the beam is limited by the 
distance between the second portion and the stop. 

6. A s\yitch arrangement as claimed in claim 5, wherein ttie central connector is for 
contacting the second portion. 

7. A switch arrangement as claimed in claim 5 or 6, wherein the first portion has an 
annular region, the second portion extending downwardly in the opening defined by the 
annular region. ........ 
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8. A switch arrangement as claimed in claim 7, wherein the second portion is stamped 
jfrom material inside the annular region. 

9. A switch arrangement as claimed in any preceding claim, wherein when the switch is 
5 mounted on a printed circuit board, the stop is defined by an area of the printed circuit board. 

10. A switch arrangement as claimed in any preceding claim, wherein the sprung contact is 
spring biased into a position in which it extends from the adapter. 

10 11. A switch arrangement as claimed any preceding claim, wherein the adapter is part of a 
component testing apparatus. 

12. Electrical equipment having a switch arrangement as claimed in any one of claims 1 to 
10, the switch being provided in the path between an integral aerial of the equipment and a 
1 5 transmitter/receiver circuit, and being provided for disconnecting the integral aerial when a the 
adapter of a substitute aerial is introduced and thereby to connect the substitute aerial to the 
transmitter/receiver circuit. 



13. Electrical equipment as claimed in claim 12, comprising a mobile telephone. 

20 

14. Electrical equipment as claimed in claim 13 wherein the adapter is part of a docking 
station. 

15. A switch for moimting on a printed circuit board comprising: 
25 a housing having an opening in one face; 

first and second contacts including portions for connection to the board; 
a moveable beam extending between the first and second contacts, the beam being 
biased into a position in which it connects together electrically the two contacts; 

wherein with the switch mounted on the printed circuit, a stop is define d by the printed 
30 circuit board for limiting the movement of the beam. 

16. A switch as claimed in claim 15, wherein the beam comprises a first substantially flat 
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portion and a second portion extending downwardly towards the printed circuit board from the 
first portion, wherein the movement of the beam is limited by the distance between the second 
portion and the stop. 

17. A switch as claimed in claim 16, wherein the first portion has an annular region, the 
second portion extending downwardly in the opening defined by the annular region. 

18. A switch as claimed in claim 1 7, wherein the second portion is stamped from material 
inside the annular region. 
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Abstract 

PCB-MOUNTED SWITCH 

5 A switch arrangement has a switch having a moveable beam extending between two 

contacts, the beam being biased into a position in which it connects together electrically the 
two contacts. A stop is provided for limiting the movement of the beam. An adapter for 
actuating the switch has a sprung contact for causing movement of the beam and for making 
electrical contact with the beam. This enables the required movement of the beam to be 
1 0 reduced, and allows tolerances to be taken up in the adapter, specij5cally by providing a spring- 
loaded adapter contact. The beam is subject to reduced stress which allows miniaturisation, 
increased manufacturing tolerances and/or the use of lower tensile materials. 

[Fig. 2] 
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